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(g) Cable handling and preparation apparatus. 

@ Cable handling and preparation apparatus 
comprising a cable aource (12), cable stripping 
and crimping means (14), length determining 
means, robotic control means (13), cable gui- 
dance (43) and marking (11) mBans and cable 
conveying means (10). The arrangement la such 
that at least one cable or possibly more can be 
selectively drawn from a source comprising 
several powered cable reels (18) holding cables 
of different size by the robotic control means 
(13), subjected to processing by the stripping 
and crimping means (14) and subjected to 
marking, preferably laser marking, along Ite 
length, the prepared cable simultaneously and 
progressively being conveyed from the ap- 
paratus by the conveying means (16). 
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BACKGROUND OF THE INVENTION 

This Invention relates to cable handling and prep- 
aration apparatus particularly, though not exclusively, 
for use In the preparation and manufacture of electri- 5 
caJ wiring looms. It furthermore relates, though not ex- 
clusively so, to cable handling apparatus used In 
conjunction with apparatus for imparting identifying 
marks, for example a part number, at spaced posi- 
tions along the length of one or more cables. 10 

SUMMARY* OF THE INVENTIO_N 

According to one aspect of the present Invention, 
there Is provided cable handling and preparation ap- 
paratus, said apparatus comprising a cable source, 
cable stripping and crimping means, length determin- 
ing means, robotic control means, cable guidance and 
marking means and cable conveying means the ar- 
rangement being such that at least one cable Is selec- 
tively drawn from source by said robotic control 
means, subjected to processing by said stripping and 
crimping means and length detetmlnfng means, and 
subjected to a marking process along Its length, said 
prepared cable sknultaneously and progressively be- 
ing conveyed from said apparatus by aald conveying 
means. 

Preferably said cable marking means comprises 
ultra-violet laser marking apparatus and laser shield- 
ing means. 

Preferably also said cable handling apparatus In- 
cludes protective sleeve means associated with each 
of said cables, said protective sleeve means being 
constrained to prevent the bend radius to which said 
cables are subjected reducing below a minimum val- 
ue. 

The cable guidance means may comprise a guide 
shoe having a generally vee-shaped guide element 
formed to receive end guldo, within the vee, a range 
of cables of different size, the guide shoe being dis- 
posed on an opposite side of the cable to the laser 
marking apparatus whereby to engage the cable be- 
1 ing drawn past the laser marking apparatus under ten- 
sion and urge seme to the tocaj point of the laser 
beam, the vee form providing both vertical and hori- 
zontal location to the moving cable as it passes the 
laser marking apparatus. 

The generally vee-shaped guide element may 
comprise a groove extending longitudinally of the 
cable, the groove having a curved longitudinal axJs 
whereby to direct the cable In a curved path past the 
laser beam. 

Preferably the guide shoe Is moveable between 
a range of positions of use to ensure that a face to be 
marked of a cable of each size is positioned at the fo- 
cal point of the laser beam. 

The guide ehoe Is desirably moveable between a 
retracted position disengaged from the cable and said 



range of positions of use. 

The apparatus may comprise tubular laser shield- 
ing means on the laser marking apparatus surround- 
ing the laser beam, said tubular I aser shielding means 
being engageable in a slot formed In the cable guid- 
ance means substantially to enclose the laser beam 
during laser marking. 

The apparatus preferably Includes an Interface 
arrangement operative between the cable source and 
the robotic control means, the arrangement Including 
a park rail having means releasabry to hold the lead- 
ing end of each cable and of each protective sleeve 
means, each protective sleeve means Including 
means to engage the park rail and means sknultane- 
ousty to engage the robotic control means during 
cable removal from and replacement to the park rail 
thereby. 

Preferably the means on the protective sleeve 
means to engage both the park rail end robotic control 
means comprise spaced grooves to be gripped by 
Jaws on both the park rail and robotic control means. 

The conveying means may comprise dual longi- 
tudinal conveyor belts in which adjacent surfaces of 
the respective belts are in dose abutment to engage 
and convey cable from the remainder of said appara- 
tus without Imposing a significant tension on the cable 
emerging from the remainder of the apparatus. 

Preferably the longitudinal speed of the belts Is In 
the region 05 to 99% speed of cable leaving the re- 
mainder of the apparatus. 

One end of the cable may be held at a position to 
one side of the conveying means such that a loop of 
cable engages between the belts and is conveyed by 
the conveying means from the remainder of the appa- 
ratus. 

Preferably once the cable has been cut and sepa- 
rated from the cable at source, the cut end is con- 
veyed along the conveying means until tension from 
the held end of the cable unwinds the loop and the 
cable Is substantially fully extended whereupon said 
tension draws the cut end sideways and outwardly 
from between the belts tor the complete cable to fall 
into a receptacle Lying alongside the belts. 

The opposed belts are desirably in spaced rela- 
tionship for part of their length to assist entry of the 
cable therebetween. 

Preferably which the cable source Includes a ser- 
ies of cable reels having powered de-reeling capabil- 
ity and further Includes take-up means comprising 
spaced first and second pulleys around which the 
cable passes, the spacing of the pulleys being vari- 
able to allow the take-up means to take up more or 
less cable as required. 

At least one first pulley may be urged away from 
at least one second pulley by gravity and mounted on 
a swingable arm, 

Preferably swinging movement of the ami Is ussd 
to control operation of a powered de-reeling motorto 
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drive the cable drum. 

Preferably the position of the swtngable ann Is 
used to operate at least an on switch and an off switch 
spaced therefrom on the am of movement of the ann. 

The apparatus may Include motor speed control 
means giving a spaed signal to the motor dependent 
upon the position of the swingable arm on its arc of 
movement 

BRIEF DESCRIPTION OF THE DRAWINGS 

One embodiment of the invention wD now be de- 
scribed, by way of example only, and with reference 
to the accompanying drawings in whlcrc- 

Rgure 1 schematically illustrates cable handling 
and preparation apparatus used in conjunction with a 
laser cable marking system. 

Figure 2 Is a plan view on cable handling and 
preparation apparatus viewed in d traction of Arrow 2 
in Figure 1. 

Figure 3 is part aide elevation on the cable pre- 
feeder arrangement forming part of the present inven- 
tion and viewed in direction or Arrow 3 In Figure 1. 

Figure 4 is a localised detail to a larger scale of 
the arrangement of Figure 3. 

Figure 5 is a detail to a larger scale, as Indicated 
in Figure 2, to the guide shoe and laser shield ar- 
rangement for use In the cable marking mode. 

Figure 6 is a sectional view on the guide shoe and 
laser shield arrangement viewed In direction of ar- 
rows in Figure S. 

Figure 7 is a side elevation on the cable conveyor 
assembly. 

Figure 8 Is a schematic side view of tensioning 
means used In the ore-feeder. 

Figure 9 Is a perspective view of the laser shield 
arrangement and cable sensor. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

Referring to the drawings Figure 1 illustrates 
schematically cable handling and preparation appara- 
tus 10 used in connection with a laser cable marking 
apparatus 11 and principally comprises a cable pre- 
feeder assembly 12, a computer-controlled robot 13, 
a selection of strip and crimp tools 14, a feed, mark 
and guidance apparatus 1 5 and a dual element con- 
veyor belt 16. The arrangement Is operator controlled 
from a console 17. 

Referring now to Figure 1 1n conjunction with Fig- 
ure's 3 & 4 the pre-feeder 12 is a multi-channel sys- 
tem providing storage and powered de-reeling of up 
to twenty manually loaded cable drums 18. The 
cables stored on the drums art of different sizes In ac- 
cordance with particular requirements. 

Figure 8 shows tensioning means used in con- 
junction with each cable drum 18. The tensioning 
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means comprises three independently rotatabte pul- 
leys 60 mounted on a fixed common pivot axis and 
two Independently roiatable pulleys 81 mounted on 
one end of a pivoting control arm 82. The control arm 

s 82 Is plvotable In the directions of the arrows shown 
and, depending upon the combined weightof the con- 
trol arm 82 and pulleys 81 , can be urged clockwise or 
entf- clockwise cyan optional control arm pre-load de- 
vice 83 comprising a pressure controlled pneumatic 

10 cylinder. Tension in the cable can be adjusted accord- 
ingly by adjusting the pressure in the cylinder. 

The cable flow path from the cable drum 19 is as 
shown by the arrows marked on the separate lengths 
of cable with the cable from the drum 18 having to 

15 pass over all five pulleys 80, 81 before progressing to 
an Interface between the pre-feeder 1 2 and the robot 
13. 

The cable drum 18 Is driven by a servo-motor (not 
shown) controlled in part by three micro-switches 84 

20 85, 86 and a resistance potentiometer 87. The micro- 
switches are each responsive to passage of the con- 
trol arm 82 therepast and the speed of the servo-mo- 
tor fe governed by the position of the control arm 82 
on the potentiometer 87. 

25 In operation the robot 13 selects a leading end 19 
of the cable wound on the cable drum 18 from an in- 
terface position at a park rail 21 and applies a tension 
to the cable. This tension tightens the cable around 
the pulleys 80, B1 and raises the control arm 32 there- 
jo by drawing the pulleys closer together. When the con- 
trol arm 82 passes the micros wttch 86 In an upward 
direction the servo-motor is switched on. 

The movement of the control arm 82 across the 
potentiometer 87 controls the speed of the servo mo- 

9$ tor. The speed of the servo motor Is at a minimum 
when the control arm 62 is passing micro-switch 86 
and Increases as the control arm moves upwards. As 
the tension In the cable decreases the control arm 82 
swings downwards. As the control arm passes mlcro- 

40 switch 86 In a downward direction the servo motor 
switched off. 

Tne micro-switches 84 and 85 are positioned so 
as to stop operation of the whole apparatus Instanta- 
neously should the control arm 82 activate either of 

43 the said switches. The conditions bringing about such 
activation could be for example cable breakage caus- 
ing the control arm 82 to drop under its own weight, 
activating micro-switch 84, or the cable snagging on 
the drum 18 causing the control arm to rise, activating 

go micro-switch 85. 

The number of pulleys and length of cable run 
thereover are arranged and dimensioned such that 
loosening of the cable caused by return or a cut lead- 
ing end 19 of the cable by the robot 13 to Its Interface 

66 position at the park rail 21 after processing (see fig- 
ures a and 4) can be readily absorbed solely by move- 
ment Of the control arm downwardly. Thie avoids the 
need to provide a reverse function for the sarvo-mo- 

3 
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tor 

As shown in Figure 3 the leading ends 19 of the 
cables presented in the pre-feeder are each threaded 
through protective sleeves 20 in the ore-feeder and 
gripped at the part rail 21 which forma the eald Inter- 
face between the pre-feeder 12 and the robot 13. 

When a particular cable Is selected far processing 
If8 leading end 19 is picked from the park rail 21 by 
the robot 13 which subsequently inserts ft into the ap- 
propriate strip and crimp tool 14, dependent upon the 
size and type of cable selected. Each strip tool is pre- 
set for a particular combination of cable diameter and 
strip length, whereas the crimp tools are automatically 
adjusted for cable diameter. Each crimp tool Is dedi- 
cated to a particular type of crimp pin, fed from a pre- 
loaded magazine. The strip and crimp operation Is 
well known and not further discussed here. 

The protective sleeve 20 has a primary purpose 
of ensuring that when the cable is being handled, of- 
ten at high speed, by the robot 13, a bend radius 
thereof never reduces below a minimum value. This 
protective sleeve 20 therefore consists of a length of 
spirally wound stainless steel conduit which is highly 
flexible down to a bend radius corresponding to that 
of the specified minimum figure for the largest cable, 
at which point It can bend no further. The sleeve 20 
has finings on each end. On the input end the fitting 
comprises a rounded entry guide 22 and on the output 
end comprises a fitting 23 with two grooves 24 and 25, 
groove 25 corresponding to the grlpper jaws 26 and 
groove 24 corresponding to passive forks 30 associ- 
ated with the park rail 21. The groove 24 has a rec- 
tangular profile and the groove 25 a Vee 1 profile. 

The leading ends 1 9 on all the cables stored in the 
pre-feeder 12 reside at the park rail 21. When new 
cable, drums 18 are Installed In the pre-feeder the 
leadfng end 19 is threaded via the sleeve 20 up to the 
park rail 21 manually and thereafter the parkreilforms 
an Interface between the pre-feeder 12 and the robot 
13 and effectively forms a datum face. When In posh 
Hon at the park rail an individual cable is held by an 
appropriate cable gripper (not shown). This gripper 
maintains the cable substantially In contact with the 
park ml 21 determining the length of cable protruding 
from the gripper so that when the robot 13 picks the 
cable it has the correct length protruding beyond the 
sleeve 20. Simultaneously, the sleeves 20 are held in 
poslacn at the park rail by passive forks 30 locating on 
the rectangular profile groove 24. Each fork 30 has a 
small spring-toaded retainer mechanism (not shown) 
to hold the sleeve 20 In position but allow its easy re- 
moval either manually or when picked by the robot An 
alternative mathod proposed Is for the retainer mech- 
anism for each fork 30 to have the fork sprung to a 
closed position but opened by powered means, for ex- 
ample a pneumatic cylinder. 

The computer controlled robot 13 incorporates a 
robot manipulator arm 28 whose principal function is 



to pick the leading end of the selected cable from the 
park rail 21 ► Insert it into the appropriate strip and 
crimp tools, as previously described, then load it into 
the feed, mark and guidance apparatus 15. 

S The manipulator arm 29 incorporates a manipu- 
lator head 29 Including the cable gripper jaw 27 and 
sleeve gripper jaw 26 actuated by compressed air. 
This ia illustrated In Figure 4. In this embodima nt when 
the robot 13 picks a cable a 25 m.m. length of cable 

10 protrudes from the cable gripper Jaw 27, which Is the 
minimum adequate length for interfacing with the strip 
and crimp tools 14. Throughout the strip and crimp cy- 
cle, the sleeve gripper Jaw 26 rigidly engages the 
groove 26 of the end fitting 23 on the protective sleeve 

19 20 to ensure that minimum bend criteria are not ex- 
ceeded. 

On completion of a strip and crimp mode the robot 
13 transfers the cable and Its associated protective 
sleeve 20 to one of a pair of loading arms in prepara- 

20 tlon for feeding and cable marking. This will now be 
described In detail by reference particularly to Figure 
2 being a plan view on cable handling and preparation 
apparatus 15, in this embodiment used in conjunction 
with laser cable marking apparatus 11. 

2$ Referring to Figure 2, the principal elements of 
the apparatus are mounted on pneumatic actuators 
which allows for retraction during cable loading/un- 
loading. The assembly is mounted upon a baseplate 
31 and, as shown in Figure 2, the cables are moved 

sfl downwardly from the top of the figure, which corre- 
sponds to the pre-feeder end of the cable handling 
and preparation apparatus (hereinafter referred to as 
the upstream end). The baseplate ia located about a 
datum line 32 corresponding to the nominal centre 

$$ line of the cable when positioned for marking. The las- 
er powered cable marking apparatus 11 lies trans- 
versely to the datum 32. 

Two loading arm assemblies are employed in this 
embodiment and each form the interface between the 

4C robot 13 and the feed, mark and guidance apparatus 
33. Each assembly comprises an upstream loading 
aim 35a and 37a incorporating a sleeve gripper (not 
shown) and a downstream loading arm 35b and 37b 
Incorporating a cable gripper 34. each rotatable about 

45 a horizontal pivot axis 36. The loading arms 35a and 
36b are each actuated by their own actuator 40. The 
loading arms 37a and 37b however era interconnect- 
ed by a cross-bar 38 and driven by a single double 
acting actuator 39. The use Of twin loading arm as- 

60 semblies Is desirable in order to optimise cable proc- 
essing time. 

The remaining principal elements of the feed, 
mark and guidance apparatus 33 and their function 
will now be desoribed:- 
55 Sleeve gripper 41 . The sleeve gripper 41 takes 

the sleeve 20 from one or other of the loading arms 
35a. 37a and locates on the vee profile groove 25 
thereof. During feeding the protective sleeve 20 acts 

4 
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as a cable guide; 

Cable gripper 42. The cable gripper 42 is mount- 
ed on a pneumatic linear slide unit (not identified) 
which allows it to be refracted upstream unto adjacent 
with the laser guide shoe 43. After it has been handed 5 
a cablo r when In a forward positron, by one of the load- 
ing arms it retracts to allow the first mark to be put on 
the cable at the specified distance from the crimp pin, 
and then returns to the forward position. The gripper 
42 then holds the cable until the feed, mark and gutd- 1 o 
ance feed elements have assumed control. Through- 
out feeding it is open, but d oses again before cutting 
and handing back to onB of the loading arms. 

Cable drive. The cable drive system consists of 
two opposing timing belts 44 and 45 one of which pro- 
vides traction to the cable, the other a reaction force. 
The drive belt 45 Is coated with a thin layer of synthetic 
rubber to improve the traction with the cable and it 
runs around three pulleys, the rear one of which is 
driven by a DC servo motor mounted under the base 
plate. The reaction belt is plain neoprene and runs on 
two Idler pulleys. 

The drive belt 45 is mounted on a pneumatic lin- 
ear elide unit 46, and the reaction belt 44 Is mounted 
on a non-rotating double acting cylinder 47. Both ac- 
tuators open sufficiently far to allow the cable gripper 
to pass between them to the 'first mark 1 position. The 
reaction belt actuator is of larger bore than the drive 
belt actuator so when they doee onto a cable, the re- 
action belt actuator always comes up to Ite travel stop, 
thereby establishing a fixed datum position. 

Guide shoe and laser shield. During marking the 
cable has to be accurately aligned with the laser beam 
and positioned at its focal point Furthermore, be- 
cause of the UV hazard, the beam has to be rigorously 
shielded throughout marking. 

Referring to Figures 5 and 6 in conjunction with 
Figure 2, in order to position the cable correctly. It is 
driven under tension across a hard nickel-plated vee- 
groove guide shoe 43 which has a curved head sur- 
face, as shown In figure 5, to ensure that the cable is 
drawn into the vee-groove towards the base of the V 
as it passes in front of the laser and so is located In a 
repeatable fashion for accurate laser marking. The 
guide shoe 43 Is mounted on a pneumatic linear slide 
unit 45 which has an automatically adjustable forward 
stop position, so that the writi ng face of the cable can 
be correctly positioned for all diameters of cable. The 
adjustable stop Is driven by a stepper motor mounted 
at the rear of the linear slide 48. 

The laser shield 49 is a telescopic, black ano- 
dised cylinder driven by a double acting pneumatic 
actuator under the baseplate. Itenters into an annular 
groove 80 in the shoe 43 to ensure that the beam is 
fully shielded, leaving Just two small apertures 81, 02 
for cable entry and exit from (he marking area. 

Wrap rollerSO. The wrap roller 50 fe a vee-groove 
stainless gM pulley which guides the cable Into the 



guld9 shoe 43. It Is mounted on a linear slide unit with 
an automatically adjustable forward stop position 
(identical to the guide shoe actuator). The forward 
stop adjustment allows a guide angle to be set, as a 
function of cable diameter. 

Cable Sensor 51. The cable sensor consists of a 
light beam traversing a gap between two fibre-optic 
heads 90, 91 situated on the laser shield 49 assembly. 
If the shield 49. and guide shoe 43. are correctly posi- 
tioned, and if the cable Is present, the beam will be in- 
terrupted, Faflure to Interrupt the beam Indicates that 
one of the conditions is not mat and that there could 
therefore be a UV hazard, in which case the laser Is 
disabled and the whole apparatus may also be dis- 
abled and/ore warning signalled to the operator. 

The light source and transducer unit rs mounted, 
on the baseplate, adjacent to the laser shield and its 
status le Indicated locaDy by two LED a. 

Knot and splice dstector. The knot and splice de- 
tector consists of three stainless steel rollers 52.53 
and 54 positioned (n such a way that one side of all 
cables (Independent of diameter) passes very dose 
to a light beam, but not actually interrupting It If e 
cable has a local increase in diameter at any point 
along Its length, the light beam wffl be Interrupted as 
it passes by. The Interruption of the beam causes the 
system to stop. 

The light beam is produced by a unit 55 identical 
to the cable sensor, and the fibre optic heads (be- 
tween which the beam passes) are mounted between 
two plain cylindrical stainless steel rollers. The whole 
latter arrangement Is mounted on a non-rotating 
pneumatic actuator. 

The third roller 54, which keeps the cable in con- 
tact with the first two, is a stainless steel vee-groove 
roller end Is mounted on 8 similar pneumatic actuator. 

Encoder. In order to monitor the cable length driv- 
en through tha system by the main drive, a high reso- 
lution Incremental encoder (not shown) Is fitted. It is 
mounted directly Into the main baseplate and Is driven 
from the cable by means of a large diameter, low In- 
ertia pulley 58 disposed thereabove. 

The cable is pinched between the encoder pulley 
56 and a stainless steel pressure roller which is 
mounted on a non-rotating pneumatic actuator 57. 

Cutter 58. The cable cutter is a heavy duty device 
configured specially for this application. Two large 
bore pneumatic actuators drive two hardened and 
ground vee-blades running in bronze guldeways. The 
blades simultaneously cut into the cable from oppo- 
site sides and then retract. 

The quality of cut is extremely high and is a fun- 
damental requirement for reliable stripping and crimp- 
ing on the subsequent occasion that a particular cable 
Is used. 

The apparatus further Indudes a swinging arm 59 
angularly diepfaceable about a vertical pivot axis 60 
and Includes a cable gripper 61. A reciprocating grip- 
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per par 1 00 Is located to permit the leading end 1 9 of 
the cabJe to be located when delivered to It by the 
swinging ami 59. 

With further reference to Figure 1 in conjunction 
with Figure 7, downstream of the feed, mark and guid- j 
anco apparatus Is a dual element conveyor belt 16 
comprising a lower belt 62 mounted upon a pair of roll- 
ers 63 and an upper belt 64 mounted at Hs upstream 
end on offset rollers 65 and 66 to provide a cable lead- 
in and twin rollers 67 at the downstream end. A com- 10 
mon drive unit 66 is employed. The belts are support- 
ed along their upper and lower surfaces by support 
rollers 69. but ftelr Inner surfaces are in close abut- 
ment whereby treated cable 101 leaving the remain- 
der of the apparatus is conveyed and deposited In a 1 5 
longitudinal receptacle or trough 70 running along- 
side. The speed of the conveyor belts le slightly less 
than the speed of cable extraction, being preferably 
95-99% speed of cable leaving the remainder of the 
apparatus and most preferably 97-98% of said feav- 20 
ing speed, to obviate any undesirable pull on the cable 
during the marking process. 

The normal sequence of operation of the feed, 
mark and guidance system will now be briefly descri- 
bed. The sequence of operation of desired cable se- 25 
lection from the pre-feeder together with the strip and 
crimp mode has earlier been described and will not be 
further referred to. 

a) Robot engages protective sleeve 20 In the 
loading arm sleeve gripper. Robot draws cable so 
downstream to engage cable gripper 34. 

b) Loading arm transfers sleeve 20 to sleeve grip- 
per 41 and cable to cable gripper 42. 

c) Laser shoe 43 and shield 49 close around 
cable as illustrated In Figure 5. 95 

d) Wrap roller 50 translates inwardly to engage 
cable. 

e) Cable gripper 42 retracts In preparation tor 
cable marking. 

f) Laser places first mark on cable, cable gripper u 
advances. 

g) Drive belt and reaction belt dose en cable. 

h) Cable gripper 42 opens. 

I) Encoder pinch roller 57 doses to pinch cable 
between roller and encoder 56. 4$ 
J) Knot and splice detector 52. 53 and 54 engag- 
es. 

k) Leading end of cable engages cable gripper 61 
on swinging arm 59. Swinging arm displaced per- 
mitting the cable to engage reciprocating gripper so 
pair 62. This occurs simultaneously with cable 
feed and mark and in go-doing a cable loop is 
formed which in turn engages the conveyor belt 
permitting the marked cable to be drawn length- 
wise and deposited In the trough 70. & 
I) Cable gripper 42 closes and cable cut by cutter 
56. 

m) AH feed control elements retract 



n) Loading arm collects cable from the feed, mark 

and guidance apparatus. 

0) Robot collects cable from loading arm. 

p) Robot re-engages sleeve 20 In park rail 21. 

Repetition of this sequence for a range of cables 
of similar or different sizes can conveniently compose 
cable looms within the trough. Furthermore, although, 
as described, the cables are each marked with select- 
ed part numbers or identifying marks using the laser 
marking process, this Is not a necessary feature. The 
program may be so adapted that the cable marking 
mode Is isolated end the equipment used purely for 
the manufacture of processed cable lengths singly or 
in bundles for loom purposes where such marking ts 
not required. 



Claims 

1. Cable handling and preparation apparatus, said 
apparatus comprising a cable source, cable strip- 
ping and crimping means, length determining 
means, robotic control means, cable guidance 
end marking moans and cable conveying means 
the arrangement being such that at least one 
cable Is selectively drawn from source by said ro- 
botic control means, subjected to processing by 
said stripping end crimping means and length de- 
termining means, and subjected to a marking 
process along Its length, said prepared cable si- 
multaneously and progressively being conveyed 
from said apparatus by said conveying means. 

2. Cable handling and preparation apparatus ac- 
cording to Claim 1 1n which said marking means 
comprises ultra-violet laser marking apparatus 
and laser shielding means. 

3. Cable handling and preparation apparatus ac- 
cording to claim 2 jn which the cable guidance 
means comprises a guide shoe having a gener- 
ally vee-shapsd guide element formed to receive 
and guide, within the vee, a range or cables of dif- 
ferent size, the guide shoe being disposed on an 
opposite side of the cable to the laser marking ap- 
paratus whereby to engage the cable being 
drawn past the laser marking apparatus under 
tension and urge same to the focal point of a laser 
beam, the vee form providing both vertical and 
horizontal location to the moving cable as it pass- 
es the laser marking apparatus. 

4. Cable handling and preparation apparatus ac- 
cording to claim 3 In which the generally vee- 
shaped guide element comprises a groove ex- 
tending longitudinally of the cable, the groove 
having a curved longitudinal axis whereby to di- 
rect the cable in a curved path past the laser 
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beam. 

5. Cable handling and preparation apparatus ac- 
cording to claim 3 in which the guide shoe is 
moveable betwsan a range of positions of use to 5 
ensure that a lace to bo marked of a cable of each 
sfee Is positioned at the focal point of the laser 
beam, 

6. Cable handling and preparation apparatus eo 10 
cording to claim 5 in which the guide shoe ele- 
ment ia moveable between a retracted position 
disengaged from the cable and said range of pos- 
itions of use. 

13 

7. Cable handling and preparab'on apparatus ac- 
cording to claim 3 comprising tubular laser shield- 
ing means on tha laser martdng apparatus 
surrounding the laser beam, said tubular laser 
shielding means being engag sable in a slot 20 
formed in the cable guidance means substantially 

to enclose the laser beam during laser marking. 

B. Cable handling and preparation apparatus ac- 
cording to claim 1 Including protective sleeve 25 
means associated with each of said cables said 
protective sleeve means being constrained to 
prevent the bend radius to which said cables are 
subjected reducing below a minimum value. 

30 

9. Cable handling and preparation apparatus ac- 
cording to claim 8 Including an interface arrange- 
ment operative between the cable source and the 
robotic control means, the arrangement including 

a park rail having means releasabty do hold the 35 
leading end of each cable and of each protective 
sleeve means, each protective sleeve means in- 
cluding means to engage the park rail and means 
simultaneously to engage the robotic control 
means during cable removal from and replace- 4Q 
ment to the perk ran thereby. 

10. Cable handling and preparation apparatus ac- 
cording to claim 9 in which the means on the pro- 
tective sleeve means to engage both the park ran 4$ 
and robotic control means comprise spaced 
grooves to be gripped by Jaws on both the park rail 

and robotic control means. 

11. Cable handling and preparation apparatus ao- w 
cording to claim 1 1n which said conveying means 
comprises dual longitudinal conveyor belts in 
which adjacent surfaces of the respective belts 

are In dose abutment to engage and convey 
cable from the remainder of said apparatus, with- ss 
out imposing a significant tension on the cable 
emerging from the remainder of the apparatus. 



12. Apparatus according to claim 11 In which the 
longitudinal speed of the belts Is In the region 95 
to 89% speed of cable leaving the remainder of 
the apparatus. 

13* Apparatus according to claim 11 In which one end 
of the cable Is held at a position to one side of the 
conveying means such that a loop or cable en- 
gages between the belts and is conveyed by the 
conveying means from the remainder of the appa- 
ratus. 

14. Apparatus according to claim 13 In which, once 
the cable has been cut and separated from the 
cable at source, the cut end Is conveyed along the 
conveying means until tone Ion from the held end 
of the cable unwinds the loop and the cable is 
substantially fuOy extended whereupon eald ten- 
sion draws the cut end sideways and outwardly 
from between the belts for the complete cable to 
fall Into a receptacle lying alongside the belts. 

15. Apparatus according to claim 11 in which the op- 
posed belts are In spaced relationship for part of 
the* length to assist entry of the cable therebetw- 
een. 

16. Cable handling and preparation apparatus ac- 
cording to claim 1 in which the cable source in- 
cludes a series of cable reals having powered de- 
reeling capability and further includes take-up 
means comprising spaced first and second pul- 
leys around which the cable passes, the spacing 
of me pulleys being variable to allow the take-up 
means to take up more or less cable as required. 

17. Apparatus according to claim 16 in which at least 
one first pulley Is urged away from at least one 
second pulley by gravity. 

18. Apparatus according to claim 17 In which said at 
least one first pulley to rotatebty mounted on a 
swingable arm. 

19. Apparatus according to claim 18 In which swing- 
ing movement of the arm Is used to control oper- 
ation of a powered de-reellng motor to drive the 
cable drum. 

20. Apparatus according to claim 19 In which the pos- 
ition of the swingable arm operates at least an on 
switch and an off switch spaced therefrom on the 
arc of movement of the arm. 

21. Apparatus according to claim 18 including motor 
speed control means gMng a speed signal to the 
motor dependant upon the position of the swing- 
able arm on Ha arc of movement 
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